J 



Europaisches Patents mt 

® O))} European Patent Offic © Publication number: 0 037 237 

OfRce europeen des brevets A2 



® EUROPEAN PATENT APPLICATION 

@ Application number: 81301266^ (sj) IntXI^: G 08 B 17/12 

@ Date of filing: 24.03.81 



@ Priority: 24.03.80 JP 37279 '80 


0 Applicant: DEIMTAN KABUSHIKI KAISHA 
48-&>205, Hatsudai l-chome Shibuya-ku 
Tokyo 150(JP) 


@ Date of publication of application: 


(73) inventor: Suglyama, Kazuo 


07.10.81 Bulletin 81/40 


@ Designated Contracting States: 


14-12, Shinkawa 3-chome MHaka-shi 


Tokyo 181(JP) 


DE FR GB 


@ Representative: Goldsmith, Barry Sanders et al. 






Marks & Cterfc 57/60 Lincoln's inn Relds 




London WC2A3L5(GB) 



@ Energizing circuit for dlscliarge-type fire alarm sensor unit 



An energizing circuit for a discharge-type fire alarm 
sensor unit which includes a circuit (A) for supplying output 
pulses to a discharge tube (8) to render the tube ready to 
discharge, a discharge frequency detecting circuit (C) for 
supplying a feedback signal, and a control circuit (D) 
responsive to the feedback signal for increasing the frequen- 
cy of the output pulses from the circuit (A) when the 0 
frequency of the discharges of the tube (8) increases as I ^ 

indicated by the feedback signal so that the sensor Is I 1 

continuously sensitive to ultraviolet radiation such as is 
caused by the flames of a fire disaster but is Insensitive to 
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EtJLRGIZING CIRC UIT FOR DISCHARGE-TYPE FIRE 
A LARM SENSOR UNIT 

The present invention relates to an energising circuit for a 
discharge-type fire alarm sensor unit. 

Fire alarm sensor units which activate alarm signals by sensing 
ultraviolet radiation emitted from the flames of a fire are known. 
Such sensor units are provided with a discharging element, such 
as a discharge tube, for sensing the emission of ultraviolet 
radiation and for activating an alarm system using the discharge 
current of the discharge tube. 

In order to keep the discharge tube In an active state ready to 
discharge, a relatively high voltage of 300 volts or more must 
be applied continuously to the tube, and It is difficult in practice 
to use commercially available dry cells for the power source of 
the sensor unit. 

It is desirable that a fire alann sensor unit of this type should 
operate with high sensitivity while consuming less power. Less 
power consumption will permit a compact design of the unit as 
well as allowing the use of commercially available dry cells. 
On the other hand, high sensitivity requires a circuit arrangement 
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for generating a high voltage as mentioned above. 

Moreover, a sensor circuit arranged to operate with high sensitivity 
is liable to become unstable due to the detection of radiation 
other than that from flames, such as spontaneous or stray radioactive 
5 radiation. Such malfunction is undesirable for systeins of this 
kind v/hich are required to have high-reliability in operation 
so as to prevent the raising of spurious alarms. 

It is an object of the present invention to overcome the above 
technical problems. The present invention relies on the fact 
10 that spontaneous radioactivity and the like which may cause spurious 
alarms occurs intermittently whereas ultraviolet radiation is 
emitted continuously from the flames of a fire disaster. 

.The present invention consists in an energizing circuit for a 
discharge- type fire alarm sensor unft, which Includes a first 
15 circuit for supplying output pulses to a discharging element to 
render the element ready to discharge, and a second circuit for 
supplying a feedback signal obtained from said discharging element 
to said first circuit so as to increase the frequency of the output 
pulses when the frequency of the discharges of the element increases. 

20 The sensor unit is continuously sensitive to ultraviolet radiation 
caused by the flames of a. fire disaster but not to spontaneous 
radioactive rays because of the fact that the frequency of discharge 
caused by a fire is different from that due to Spontaneous radioactive 
rays, thus preventing a false alarm. Furthermore, power consumption 

25 Is reduced considerably since the power voltage is supplied in 
the form of periodical pulses, thus advantageously allowing the 
use of commercially available dry cells. 

In the accompariying drawings:- 
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Figure 1 is a circuit diagram showing one form of sensor unit 
according to the present invention; and 

Figure 2 is a block diagram of the embodiment shown in Figure 
!• 

In carrying the invention into effect according to one convenient 
mode by way of example. Figure 1 shows an energizing circuit in 
v/hich the collector of an oscillator transistor 1 is connected 
to a power source 2. A capacitor 3, a resistor 4 and a primary 
v/inding 5a of a transformer 5 are connected in series between 
the base and emitter of the transistor 1 to form a closed loop, 
so that the combination of the transistor 1, capacitor 3, resistor 
4 and transformer 5 constitutes a blocking oscillator. The base 
of the transistor 1 is further connected to the drain of a field 
effect transistor 6 having its source electrode grounded through 
a resistor 7. One end of a secondary winding 5b of the transformer 
Sis grounded and the other end thereof is connected to the anode 
of a discharge tube 8 serving as a discharging elements The cathode 
of the discharge tiibe 8 is grounded through a serial connection 
of resistors 9 and 10, The cathode of the discharge tube 8 is 
further connected to the anode of a diode 11 having its cathode 
connected to the gate of the transistor 6 and also to the ground 
through a capacitor 12« A feedback circuit is thus completed. 
An output terminal 10a is provided to the junction of resistors 
9 and 10, so that the output signal is supplied to an alarm circuit 
(not shown in the figure). 

In operation, the blocking oscillator normally generates pulses 
having a predetermined interval and a pulse voltage stepped up 
by the transformer 5. The pulses are fed to the discharge tube 
8, thus keeping this ready to discharge. The pulse interval of 
the oscillator can be changed by varying the base current of the 
oscillator transistor 1. In this circuit arrangement, if the 
tube 8 is discharged frequently, the capacitor 12 in the feedback 
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circuit Is charged, resulting In an Increased voltage at a point 

ju When this voltage exceeds a certain threshold level, the transistor 

6 operates to Increase the base current of the transistor 1 and 

the pulse Interval Is reduced. Conversely, when the discharge 

occurs 7 ess frequently the voltage at the pointy does not reach 

the threshold level, the transistor 6 does not affect the base 

current of the transistor 1, and the oscillator does not vary 

the pulse Interval. The discharging of the discharge tube 8 produces 

an alternating-current signal at the output terminal 10a. 

Ultraviolet radiation and radioactive rays are sensed during periods 
when the power, I.e the high voltage pulse, Is supplied to the 
discharge tube 8. In order to minimise the power consumption. 
It Is desirable to extend the oscillation interval, but If too 
long the sensing capability deteriorates. Preferably, the oscillation 
Interval Is normally about 1 second for a pulse duration of about 
1 millisecond. 

In this arrangement, narrow voltage pulses are applied to the 

discharge tube 8 at a frequenty of about 60 pulses per minute. 

Spontaneous radioactive rays enter the discharge tube at a rate 

of 20 to 30 times per minute, so that the chance of the simultaneous 

occurrence of spontaneous radiation and a voltage pulse Is very 

small, so that the discharging of the discharge tube 8 caused 

by spontaneous radiation Is rare. Although the discharge current 

charges the capacitor 12 through the diode 11, the voltage at 

the point £ does not reach the threshold level, as mentioned previously. 

Thus the Interval between pulses does not vary, and the blocking 

oscillator keeps the predetermined oscillating condition. In 

this case, the discharge finishes after a moment. 

On the other hand, ultraviolet radiation emitted from the flames 
of a fire disaster enters the discharge tube 8 frequently and 
continually, and the discharge tube 8 operates to discharge 
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with a very high frequency. In the earlier stage of operation, _ ^ 
the discharge occurs frequently due to the effect of the ultravioTet^^^^^^^^ 
radiation, and the capacitor 12 is charged cumulatively. Consequently, 
the voltage at the point a is built up to increase the base current 
of the oscillator transistor 1 through the transistor 6, so that 
the pulse interval becomes short. The higher oscillation frequency 
further increases the chance of sensing the radiation and thus 
the number of discharges. This operation is repeated and the 
chance of sensing ultraviolet radiation is further increased. 

As described above, the ultraviolet radiation emitted from blazes 
of a fire disaster is sensed at a greater frequency than in the 
case of sensing spontaneous radioactive r2\ys, and the pulse frequency 
varies depending on the rate of detection. As the result, in 
the case of a fire an alternating-current signal due to the repetitive 
discharging is output through the output terminal 10a so as to 
activate an alarm circuit In the following stage. On the other, 
hand, a spurious alann caused by spontaneous radioactivity Is 
prevented. 

Figure 2 is a block diagram of an energizing circuit for the discharge 

tube 8 as described above. In which block A denotes a switching 

circuit such as a blocking oscillator for generating pulses periodically, 

block B Is a power supply means such as a voltage step-up transformer 

for supplying a discharge voltage to the discharge tube 8, block 

C Is a discharge frequency detecting circuit such as that made 

up of the diode 11 and capacitor 12 in Figure 1, and block D Is 

a control circuit such as that consisting of the field effect 

transistor 5 in Figure 1 for varying the pulse interval of the 

switching circuit A depending on the voltage across the capacitor 

12. 

Owing to the intennittent power voltage produced by pulse oscillation 
and stepped up by the transformer so as to be applied to the discharge 
tube 8, the power consumption can be made small, thereby 
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allowing the use of commercially available dry cells for the. power 
source. 

It can be seen from the above description that electrical power 
in the form of periodical pulses is supplied to a discharging 
element for sensing ultraviolet radiation emitted from the flames 
of a fire, with the frequency of the pulses being dependent upon 
the frequency of the discharging of the elenient so as to increase 
the number of discharges when the frequency of discharging is 
above a certain level, whereby ultraviolet radiation from a fire 
disaster is sensed reliably to raise the alarm whilst spurious 
alarms due to spontaneous radioactivity can be prevented. Furthermore, 
power consumption can be reduced considerably owing to the power 
supply in the form of pulses, and commercially available dry cells 
can be used for the power source since the source voltage is stepped 
up by the transformer. 
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CLAIMS 

1. An energizing circuit for a discharge-type fire alarm sensor 
unit, which includes a first circuit for supplying output pulses 
to a discharging element to render the element ready to discharge, 
and a second circuit for supplying a feed-back signal obtained 

from said discharging element to said first circuit so as to increase 
the frequency of the output pulses when the frequency of the discharges 
of the element increases. 

2. An energizing circuit as claimed in claim 1, wherein the frequency, 
of the output pulses increases only when the frequency of the 
discharges exceeds a predetermined threshold level. 

3. An energizing circuit as claimed in claim 1, wherein the first 
circuit includes means for generating reference pulses, and means 
for stepping up the voltage of said reference pulses to produce 
said output pulses. 

4- An energizing circuit as claimed in claim 3, wherein the second 
circuit includes an integration circuit comprising a diode and 
a capacitor, the means for generating reference pulses is a blocking 
oscillator comprising a transistor and an R-L-C resonance circuit. . 

5. An energizing circuit as claimed in claim 4, wherein the second 
circuit includes a signal transforming circuit comprising a field 
effect transistor for transforming the voltage input of the feedback 
signal into a current output for controlling the means for generating 
reference pulses. 

6. An energizing circuit as claimed in claim 5, wherein said 
resonance circuit is connected between a base electrode and an 
emitter electrode of said transistor, said base electrode being 
further connected to a drain electrode of said field effect transistor. 
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